Lysis-deficient bacteriophage therapy decreases endotoxin and inflammatory mediator release and improves survival in a murine peritonitis model.
Lysis-deficient (LyD) bacteriophages (phages) kill bacteria without endotoxin (Et) release. This may minimize systemic cytokine responses and limit inflammation in bacterial sepsis. We determined the effects of t amber A3 T4 LyD and virulent wild-type (WT) phages on mouse bacterial peritonitis. Balb/c mice were injected with B40sul Escherichia coli, treated intraperitoneally with LyD, WT, or a beta-lactam antibiotic [latamoxef sodium (LMOX)], and followed for survival. We measured Et release, tumor necrosis factor (TNF)-alpha and interleukin (IL)-6, as well as bacterial counts and peritoneal exudative cells (PECs) in peritoneal lavage fluid at 6 and 12 hours after infection. LyD mice showed significantly greater survival compared with other groups. Et levels were significantly lower in the LyD mice at 6 and 12 hours after infection. TNF-alpha and IL-6 levels were lower in LyD mice compared with control (untreated) mice at 12 hours. Compared with controls, bacteria counts in peritoneal lavage fluid were lower in all treatment groups (LyD, WT, or LMOX) at 6 and 12 hours. PEC counts were highest in LyD mice at 6 hours but significantly lower than that in WT phage- and LMOX-treated mice at 12 hours. LyD phage therapy significantly improves survival and attenuates the systemic effects of bacterial sepsis by minimizing Et release and pro-inflammatory mediators in murine bacterial peritonitis. Further studies may find phage therapy useful in treating peritonitis and multidrug-resistant bacterial infections.